Protective role of magnesium in catecholamine-induced arrhythmia and toxicity in vitro.
The present study examined the arrhythmogenic and toxic liability of isoprenaline, noradrenaline and adrenaline using a model of spontaneously beating, cultured rat cardiomyocytes. The cardioprotective role of magnesium (Mg) was also evaluated. Following two hours of exposure to 0.1-2.7 mM doses of isoprenaline, noradrenaline or adrenaline, there were dose-dependent increases in the incidence of arrhythmia and decreases in beating activity. Myocyte LDH release increased 64-189% while total myocyte K+ and Mg2+ decreased 13-60% at high catecholamine doses. Levels of the secondary messengers IP3 and cAMP were also increased. Equimolar Mg (0.9 mM) significantly reduced the incidence of catecholamine arrhythmia while preserving beating activity, membrane integrity and electrolyte levels. Mg proved to be in vitro a potent antiarrhythmic and cardioprotective agent which is likely to exert its beneficial effects via antagonism of calcium.